Polymethylmethacrylate particles inhibit osteoblastic differentiation of MC3T3-E1 osteoprogenitor cells.
Orthopedic wear debris has been implicated as a significant inhibitory factor of osteoblast differentiation. Polymethylmethacrylate (PMMA) particles have been previously shown to inhibit the differentiation of osteoprogenitors in heterogeneous murine marrow stromal cell cultures, but the effect of PMMA particles on pure osteoprogenitor populations remains unknown. In this study, we challenged murine MC3T3-E1 osteoprogenitor cells with PMMA particles during their initial differentiation in osteogenic medium. MC3T3-E1 cultures challenged with PMMA particles showed a gradual dose-dependent decrease in mineralization, cell number, and alkaline phosphatase activity at low particle doses (0.038-0.150% v/v) and complete reduction of these outcome parameters at high particle doses (> or =0.300% v/v). MC3T3-E1 cultures challenged with a high particle dose (0.300% v/v) showed no rise in these outcome parameters over time, whereas cultures challenged with a low particle dose (0.075% v/v) showed a normal or reduced rate of increase compared to controls. Osteocalcin production was not significantly affected by particles at all doses tested. MC3T3-E1 cells grown in conditioned medium from particle-treated MC3T3-E1 cultures showed a significant reduction in mineralization only. These results indicate that direct exposure of MC3T3-E1 osteoprogenitors to PMMA particles results in suppression of osteogenic proliferation and differentiation.